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(54) PROCESS FOR CONDITIONING THE 
HEAD OF HAIR 

(71) Wc, L'OREAL, a French body Corporate, of 14 Rue Royale, Paris. 
France, do hereby declare the invention, for which wc pray that a patent may be 

granted to us, and the method by which it is to be performed, to be particularly 
escribed in and by the following statement: — 
5 In Specification No. 1.494.915 wc have described and claimed a method of 

conditioning human hair which comprises applying thereto a composition 
comorising a compatible aqueous or aqueous alcoholic medium and j^ast one 
S-Sle crosslinked polymer which is ether (1) a polymer Pr^u^^d J^X 
crosslinking a polyamino-polyamidc prepared by polycondensation of an acia 
compound which is cither: (i) an organic dicarboxyhc acid, (u) an cthylenically 
unsaturated aliphaUc mono- or dicarboxyUc acid, (iii) an ester of an acid as defined 
under (i) or (ii), (iv) a mixture of two or more compounds as defined under (i), (ii) 
and (iii). or (v) the product of reaction of a bis-primary amine or a bis-secondary 
• amine with (i). (ii), (iii). or (iv), with a polyamine which is a bis-pnmaiy, mono- or 
I S . di-secondary polyalkylene-polyamine, up to 50 niol % of this polyamine optionally 
beintt replaced by a bis-primary amine or a bis-secondary amine, with the proviso 
that the maximum percentage is 20 mol % when the amine is hexamethylene 
diamine, the polymer being crosslinked by an epihalohydrin. diepoxide, 
dianhydridc or bis-unsaturated compound, the crosslinking agent being used in an 
20 amount from 0.025 to 0.35 mol per amine §roup of the polyamino-polyamide, or 
(in a crosslinked polymer as defined under (I) which has been alkylated (as 
hereinbefore defined) by an ej)oxide. cthylenically unsaturated compound, 
chloroacetic acid, propanesultone or butane sultone. the cross-linked polymer in 
the composition possessing the following characteristics: 
25 (i) it does not possess any alkylating groups and is chemically stable. 

- (ii) it is completely soluble in water at a concentration of 10% by weight, 

without gel formation, and . u • 

(iii) the apparent viscosity at a shear rate of 26.3 sees*' of a 10% by weight 
•solution of it in water at 25«C is at least 3 centipoises. 
30 The viscosity of a 10% strength solution in water at 25«C is at least 3 cP and 

' ^"'S/ comS^ositions for the hair constitute "hair conditioner^ whic^^^ 

compatible with anionic shampoos whilst ensuring that wet hair can be combed out 
satK and that dry hair possesses good elasticity in order to ensure that the 

35 ^'^^"^^/havfnow d^^^^ further cross-linking agents which make it possible to 
prepare further crosslinked polymers from the Polyamtnopolyamidc (A^^^ 
'^ Relative to the polymers and the compositions for the hair which aredescnbcd 
in Spec^ication No^ iWlS. the new polymers and Jhe n^^^^^^^ 
which these polymers are present have the advantage of ensunng that the hair is 
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generally in a better cosmetic condition and, in particulaTi of imparting more body 
and elasticity to dry hair and of improving the hold of the hairstyle 

This advantage is more important in the case of damaged hair which has been 
subjected to repeated bleaching and/or permanent waving treatments. 
T c-^^i "^J*: crosslinking agents can be classed in the following three groups: 

I Simple bifunctional compounds chosen from the group comprising bis- 
halogen ohydnns, bis-azetidinium compounds, bis-halogcnoacyldiamines and "bis- 
(alkyl halides)"; 

II oligomers obtained by reacting a compound (a), chosen from the groups 
composing the bifunctional compounds described in group I above and the 
bifunctional crosslinking agents described in Specification No 1,494,915. namely 
cpihaJogcnohjrdrins, bis-epoxides and bis-unsaturatcd derivatives, especially 
cpichlorohydrin, N,N'-bis-epoxypropylpiperazine, diglycidyl ether, divinyl 
sulphone and methylene-bis-acrylamidc, with k compound (b) which is a 
bifunctional compound and reactive towards the compounds (a); and 

III the product resulting from the quatemisation of a compound which is chosen 
from the group comprising the compounds (a) (described in the preceding 
paragraph) and the oligomers described under (II), and which contains one or 
more tertiary amine groups which can be totally or partially alkylated, with a 
known alkylating agent and, in particular, with an alkylating agent chosen from the 
group comprising methyl or ethyl chlorides, bromides, iodides, sulphates, 
mesylates and tosylates, benzyl chloride or bromide, ethylene oxide, propylene 
oxide and giycidol. ♦ p 

. . present invention accordingly provides a process for conditioning human 
hair which comprises applying thereto a composition comprising a polyamino- 
polyaraide polymer prepared by crosslinking a polyamino-polyamide obtained by 
the polycondensation of one or more acid compounds, selected from: (i) an organic 
dicarboxyhc acid, (ii) an ethylenically unsaturated aliphatic mono- or di- 
carboxylic acid, (iiO an ester of an acid as defined under (i) or (ii), (iv), a mixture of 
two or more compounds defined under (i), (ii) or (iii) or (v) the product of reaction 
of a bis-pnmary amine of a bis-secoridary diamine with (i), (il), (lii) or (iv), with one 
or more polyamines selected from a bis-primary, mono- or di-secondary 
polyalkylene-polyamine up to 50 mol % of this poly amine optionally being replaced 
by a bis-pnmary amine of bis-secondary diamine with the proviso that the 
maximum percentage is 20 mol % when the amine is hexamethylene diamine, the 
crosslinking agent being: 

fl) Simple bifunctional compounds chosen from the group comprising (1) bis- 
halogenohydrins resulting from the reaction of an epihalogcnohydrin with a 
primary amine, a bis-secondary diamine, a bis-phenol or a bis-mercaptan, (2) bis- 
azctidmium compounds, (3) bis-halogcnoacyldiamincs and (4) compounds 
represented by the general formula: 



(Ft) 



in which X«C1 or Br, Z denotes 

^CH « CH^ 

x=l to 3, m=0 or 1, and n=0 or 1, it not being possible for m and n to 
simulaneously denote 1; furthermore, when m«l, x«l; A, denotes either a 
divalent saturated Cj, C3, C4 or C, hydrocarbon radical or the 2-hydroxypropylene 
radical; 

(II) the oligomers obtained by reacting a compound (a), chosen from the group 
comprising the compounds (I), (2), (3) and (4) above. (5) epihalogenohydrins, (6) 
bisepoxidcs and (7) bis-unsaturated derivatives, with a compound (b) which is a 
bifunctional compound, reactive towards the compound (a) and chosen from the 
^oup comprising primary amines, bis-secondary diamines, bis-mercaptans and bls- 
phenols, the molar ratio of (b):(a) being from 0.1:1 to 0.9:1; 
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{II bis) the oligomers obtained by reacting a compound (ap, chosen from the group 
comprising the compounds (I), (3), (4) and (6) above, with a bis-tertiary diamine 
' (b|) which is a bifunctional compound and reactive towards the compound (a J, the 
molar ratio of {bt):(a,) being from 0.1:1 to 0.9:1; and 
5. (Ill) the product resulting from the quatcmisation of a compound (aj, chosen 5 
from the group comprising (1) bis-halogenohydrins resulting from the reaction of 
an cpihalogcnohydnn with piperazine, a bisphenol of a bis-mercaptan, (2) bis- 
azetidinium compounds, (3) bis-halogcnoacyldiamines, (4) compounds of the 
formula F„ (6) bis-ispoxides, (7) bis-unsaturatcd derivatives, (8) the oligomers II 

10 obtained by reacting a compound (a,), chosen from the group comprising the , 10 
compounds (1). (2), (3). (4), (6) and (7) above, with a compound (ba) which is a 
bifunctional compound, reactive towards the compound (a,) and chosen from the 
group comprising primary amines, bis, secondary, diamines, bis-mercaptans and ^ 
bis-phcnols, the molar ratio of (b3):(a3) being from 0. 1 :L1 to 0.9: 1 , (9) the oligomers 

15 obtained by reacting an epihalogcnohydrin (compound a^) with & bifunctional 15 
compound (bj, chosen from amongst piperazine, bis-mcrcaptans, bis-phenols and 
piperazine bis-epoxides, the molar ratio of compound (bjtepihalogcnohydrin being 
from 0.1:1 to 0.9:1 and (10) the oligomers obtained by reacting a compound (a^), 
chosen from the group comprising {]') bis-halogenohydrins resulting from the 

20 reaction of an epihalogcnohydrin with piperazine, a bis-phenol or a biis-mercaptan, 20 
(2) bis-halogenoacytdiamines, . (3) compounds of the formula F,, and (4) bis- 
epoxides, with a compound (b,), chosen from the group of the bls-tertiaiy diamines, ' 
the molar ratio of (boMa.) being from 0. 1: 1 to 0.9: 1, said compound (a,), containing 
tertiary amine groups which can be alkylated, with an alk>[latin^ a^ent (c) chosen 

25 from the group comprising methyl or ethyl chlorides, bromides, iodides, sulphates, 25 
mesylates and tosylates, benzyl chloride or bromide, ethylene oxide, propylene 
oxicfe and glycidol. 

The simple bifunctional compounds of group I are described in greater detail 
below. 

30 (1) The bis-halogenohydrins obtained by reacting an epihalogcnohydrin, such 30 

as epichlorohydrin or epibromohydrin, with bifunctional compounds, such as bis- 
secondary diamines, primary amines, diols, bis-phenols or bis-mercaptans, 
constitute very valuable crosslinking agents. 

The bis-halogenohydrins resulting from the reaction of epichlorohydrin with 
35 piperazine are particularly valuable. 35 
The bis-halogenohydrins can be direct intermediates in the preparation of bis- 
epoxides but, conversely, they can be derived from the latter by opening the 
oxirane ring with a hydroacid such as hydrochloric acid of hydrobromic acid. 
. In both cases, the halogen atom can be bonded to the last or penultimate 
40 carbon atom without its position tieing detrimental to the reactivity of the 40 
crosslinking agent or to the properties of the final product. 

The following bis-halogenohydrins may be mentioned by way of examples: 

XCH,-<:H-CH, j ^ . ciL - CR - cai X n=» to 4. 

X-CHi-CHOH-CHa - - CH,-CHOH-CH, - - CHOH— CH^X 

45 X--CHa--CHOH--CHa--N-<CH,)„--H-CHjCHOH---CHaX n«2 to 6, 45 

CH, CH, 
X— CHj-CHOH— CHa— N— CH,— CHOH— CH,X 
R 

R^CnH^Hi or also -{CH,— CHr-0)„H, 
N=l to 18, and M=I or 2, 
X--CH,CHdH— CH,--0— [CH,-^H,01pCH,--CH0H— CHjX p«0 to 25. 
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XCH,-CHOH^H, - 0 -0>4^0-° - CH,^HOH-CH,X and 




X— CH,CH0H-CH,-S-<CH,),^S-CH,-CH0H-<:H,X q=2 to 6. 
; ,X<ienotcs CI or Br in the above formulae. 

« J- nM^l^^^^l*^!."'"™ compounds are derived from N.N- 
3 diaiJcy^haiogenohydroxypropylamines by cyclisation. < 
Thus, for example: ' ^ 

X" denotes CI" or Br". 

However, the cyclisation can be diflicult to carry out for certain sterically- 
10 hindered amines. 10 
As the reactivity of azetidinium groups is not very different from that of 
epihalogenohydrin groups, it will be possible, for the purposes of the invention, to 
use those compounds which are derivied frbm bis-halogenohydrins in which the 
halogenohydrin units are bonded to the remainder of the molecule by tertiary 
15 nitrogen groups, and which contain two azetidinium groups or one azetidinium 15 
, groupand one halogenohydrin group. ' 

The bis-halogenoacyldiamines wnich can be used as crosslinking agents can be 
represented by the following formula: 

X— (CHa)„ CON— A-«NCO— (CHJ^ 



20 X=:C1 or Br. A=— CHjCHj— , -CHa^Hj-<:H,— or 



I 



20 



n'" denotes a number from 1 to 10, and R,=R^H, or R, and R, can be bonded to 
one another and together denote the ethylene radical; when 

o 

25 or — CHa— CHf-CHa, R,=R,«H, the group 25 



denoting the radical 

derived from piperazine. 

Bis-chloroacctyl-ethylencdiamlne or -piperazine or bis-bromoundecanoyl- 30 
cthylenediamme or -piperazine are particularly valuable for the purposes of the 
mvention. ^ ' 

Piperazine bis-cpoxides may be mentioned amongst the particularly valuable 
bis-epoxides. 
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' Oligomers which can be used include statistical mixtures of compounds 
obtained by reacting a compound (a), described in groups I and II, or a compound 
, (a,), described in group II bis, or a compound (ag) (aj or (a^), described in gropp 
III, with a bifunctional compound (b), (b,), (bj), (bj or (bg) respectively, which is . 

5 ' reactive towards the compounds (a), (a,), (ag), {bla) ot (ag), that is to say, in general 
terms, primary amines, bis-secondary diamines such as piperazine, bis-tcrtiary 
diamines such as N,N,N',N'-tetramcthy!-cthyIene., -propylene-, -butylcne- or - 
Hcxamethyiche-diaminc, bis-mcrcaptans such as ethane- 1, 2-dithiol, or bis-phenols 
such as "Bis-phenol A" or 2,244.4'-dihydroxydiphenyl)-propane. 

10 The'molar ratios of (b), (b,)* (b,). (bj and (bg), relative to (a), (a,), (a,), (aj and 

(a^) respectively, are from 0.1:1 to 0.9:1. 

The oligomcrisation reactions arc generally carried out at temperatures of 0 t,o 
95?C, and preferably from 0° to 50**C, in w^ter or in a solvent such as isopropanol, 
't-butanol, acetone, benzene, toluene, dimethylform amide or chloroform. 

15 . The quatemisation reactions, which lead to a quaternisation product as 

described, above under III, are generally carried out at 0 to 90*C in water or in a 
solvent such as methanol, ethanol, isopropanol, t-butanol, alkoxyethanols, acetone, 
benzene, toluene, dimethylformamide or chloroform. 

Certain of the crosslinked polyamino-polyamidc polymers are novel and from 

20 the subject of our Application No. 80.24085 (Serial No. 1 ,604,475). Essentially these 
polymers are ones in which the crosslinking agent contains one or more piperazino 

units. . ^ 

The acids which can be used in the preparation of the polyamino-polyamides 
(A) arc chosen from amongst saturated organic dicarboxylic acids having froni 6 to 
25 10 carbon atoms., for example adipic, 2,2,4-trimethyl- and 2,4,4-trimethyKadipic 
and tcrephthalic acids, and aliphatic mono- and di-carboxylic acids containing ah 
ethylenic double bond, for example acrylic, methacrylic and itaconic acids. 
The preferred acids include adipic ac^d and the compounds resulting from the 
. addition of an alkylencdiamine to unsaturated acids such as acrylic, mcthaciylic 
30 and itaconic acids. 

Adipic acid is particularly preferred. 

Esters of the abovemcntioned acids can also be used. It is also possible to use 
mixtures of two or more carboxylic acids and of their esters. 

Polyamines which can be used in the preparation of the polyamino-polyamides 
35 (A) are chosen from amongst bis-primary, mono- or di-sccondary polyalkylene- 
polyamines, for . example dicthylenctriaminc, dipropylcnctnaminc and 
triethylcnetetramine and their mixtures. 

* Polycondcnsation is carried out by known processes, by mixing the reactants 

♦ and then heaUng them at, say, 80° to 250'*C, and preferably 100 to 1 80°C, for 1 to 8 
40 hours depending on the reactants used. After heating under total reflux for | hour 

to 1 hour, the water or the alcohol formed during the polycondcnsation is removed, 
first at ordinary pressure and then under reduced pressure. 

The reactions take place under a stream of nitrogen in order to avoid excessive 
colorations and to facilitate the removal of the volatile substances. 

45 When carrying out the reaction, the amount of dicarboxylic acid and amines 

used is preferably such that they are in cquimolar proportions." 

According to a preferred method of preparation, the polycondcnsation of the 
polyalkylenc-polyamine, which is preferably chosen from amongst 
dicthylenctriaminc, triethylcnetetramine. dipropylenetriamine and their mixtures, 

50 is carried out either (i) with a dicarboxylic acid, preferably adipic acid or its 
dimethyl ester, or (ii) with the intermediate product resulting from the addition of 
one molecule of ethylenediamine to two molecules of the methyl ester of an 
ethylenically unsaturated acid, such as methyl acrylate, methacrylate or itaconate. 
The reactions involving the addition of ethylenediamine to unsaturated esters 

55 are suitably carried out by mixing the reactants at 5° to 80®C, and the 
polycondcnsation reactions are carried out by heating under reflux for 30 to 60 
minutes, followed by removal of methyl alcohol at 120— 150**C or of water at 140— 
175'C, first at ordinary pressure and then under a partial vacuum of 15 mm of 
mercury. 

60 The polyamino-polyamides (A) thus obtained have a viscosity, as a 10% 

strength solution in water and at 25*'C, of less than 3 centipoiscs. 

The structure of the preferred polyaniino-polyamides (A) can be represented 
by the general formula (I) 

r-(--OC— R— CO— Z-]— (0 
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f?om^hlIn^^?^f'*'"^'l^ divalent radical which is derived from the acid used or 
wcSiidary ^^^^^^ ^'"""^ ^"^^^^'^^ ^^^'^ bis-primary or bis- 

Amongst the preferred meanings of R, the following may be mentioned: 



15 
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30 



- CHg - CH^ - UH - CH^ - CHg - BH - CHg - CHg - , 

- CH - - MH - CHg _ CHg - MH -'CSEL CH - and 

- CH - CHg . <ai- - CH - 
I H - CHg - CH2 - I 



CH^ - 



? I? 



0 



Z represents: 

I) in proportions of 60 to 100 mo! %, the radical 



-NH-[(CH,).-NH--K (11) 



R - 



20 derived fron piperazine; and 

from'i^ a^erdgm°iS"c.'° """"^ -^CHJ^NH-, derived 

The polyamino-polyamides thus obtained are then crossIinkeH h» 1.*^:.. . 
•crosshnking agent chosen from amongst those dS^cribedXve ' " 
from 50 to"" c, * Ifif''*'^"* generally carried out at 20»C to 90»C. starting 25 

adding water, and the reaction mixture is cooled if necessanr. m 
m«l «f!!;^ r l-*** " preferred characteristic of the invention, from 0 025 to 0 35 

croU|iUced pol,,,,^ U oDuiiied b, iidm torn 002? w3>5m 'o5 mS S 



Th*» riro««t^;^«r^f «',.«r wiiijic group oi ine poiyamino-po yam de. 

'^"'y ^\ "''^ ?« '•"'^'d crosslinking S to an solStiSn 
of the polyamino-pplyamide until the viscosity of a lOjtstrength Sc 
js tetween 3 cent.poises and the gel state/whilst reUiSTrfecf s5'^^^^^^^^ 

45 (i) It irUrfectrtuSl*'?n'^ll!*f ^'^^ f^""*"'"* characteristics: 
fonnSion: ■ ' concentration of 10% without gel 
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(2) the viscosity of a 10% strength solution of the. polymer in water at 25°C is at 
' least 3 centipoises; and . . ^ 

(3) it does not possess any reactive group and, in particular, it docs not nave any 
alkylating property and is chemically stable. . . w ' < 

5 ' , The crosslinked polymers used according to the present invention can pc 3 
stored satisfactorily and are compatible with anionic surface-active agents, whilst 
. ensuring that wet hair can be combed out easily. This compatibility with an anionic 
' surface-active agents can be further improved by alkylating the secondary amine 
groups of the crosslinked polyamino-polyamidcs. Alkylation increases the 
10 solubility in water of the crosshnked polyamino-amides, in the presence of anionic 10 
surface-active agents. 

■ The following can be used as the alkylating agent: ^ , 

1) an epoxide, for example glycidol, ethylene oxide or propylene oxide; 
' 2) a compound containing an ethylenic double bond, for example acrylamidc or 
15 acrylic acid; 15 
•3) chloroacetic acid; or 

4) an alkane sultone, for example propane sultone or butane sultone. 

The alkylation of the crosslinked polyamino-amides is suitably carried out in 
aqueous solution, at a concentration or 10 to 30% and at a temperature of between 
'20 10and95*»C. ... ^ 

The crosslinked polymers used according to the mvention can be used in 
M l various cosmetic compositions for the hair, for the treatment of normal hair and 
more particularly of sensitised hair. They can also be used at concentrations of 0.1 
to 5%, preferably from 0,2 to 2.5% and advantageously from 0.3 to 1.3%, m 
25 cosmetic compositions for the hair and more particularly in shampoo compositions 25 
such as an anionic, cationic, non-iohic, dmphoteric or zwitterionic shampoo, 
colouring shampoo compositions, dyeing compositions, styling, gel compositions, 
styling lotion compositions, "brushing" , lotion compositions, wavcsetting lotion 
. , compositions, rinsed lotion (rinse) compositions and non-rinsed reinforcing waye- 
30 setting lotion compositions, in restructuring compositions and in more specific 30 
cosmetic compositions such as anti-dandruff, anti-seborrhoea and permanent 
waving compositions. 

Certain cosmetic composition for the hair used in the process of the orcsent 
invention are novel and these form the subject of our Application No. 80.24084 
35 (Serial No. 1,604,474). These compositions coniprisc, in aqueous, alcoholic or 35 
aqueous alcoholic medium, a crosshnked polyamino-polyamide as defined for the 
process of this invention, said composition comprising at least one cosmetic 
' adjuvant which is one or more electrolytes, foam stabilisers, hair strengthening 
t agents, perfumes, colorants, preservatives, sequestering agents, thickeners, 
40 emulsifiers, anionic, cationic, amphoteric, zwitterionic of non-ionic surface-active 40 
agents, synergistic agents, softening agents or cosmetic resins. 

The cosmetic compositions for the hair used in the present invention generally 
have a pH of 2 to 11 and preferably 3 to 8. . 
Those cosmetic compositions for the hair which are to be applied to sensitised 
45 hair, advantageously contain an electrolyte. The presence of the electrolyte in the 45 
composition reduces or eliminates the tendency of sensitised hair to retain the 
polymers for a long time. Water-soluble alkali metal or alkaline earth metal salts of 
inorganic or organic acids, preferably the chlorides and acetates of sodium, 
potassium, ammonium and calcium, are used as electrolytes. The amount of 
50 electrolyte is not critical. It is preferably from 0.01 to 5%, and advantaceously from 50 
0.4 to 3%, of the total weight of the composition.. The ratio of clectroTytc:polymcr 
is suitably 0:1 to 1,5:1, , . 

The cosmetic compositions for the hair can be coloured and generally contain 
from 0.001 to 0.5% of colorants, relative to the total weight of the composition. In 
55 addition, they usually contain a perfume in a proportion of 0. 1 to 0.5% of the total 55 
weight of the composition. 

In the compositions, the crosslinked polyamino-amides are usually present at 
the rate of 0.1 to 5%, and preferably O.l to 3%, by weight, relative to the total 
weight of the composition. 
60 The compositions for the hair can be in the form of. for example, aqueous or 60 

aqueous-alcoholic solutions (the alcohol being a lower alkanol such as ethanol or 
isopropanol), or in the form of creams, gels, dispersions of emulsions. 

In addition to the crosslinked polyamlno-polyamides, the cosmetic 
compositions generally comprise various adjuvants which are usually employed in 
65 cosmetic compositions for tne hair. The adjuvants which are generally present in 65 
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monoethanolamidc may be mentioned as examples of fatty amides. These amides 
arc used at concentrations of up to. say, 10%. 
when the "-^-^ — — • - 
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these cosmetic compositions arc. for example, perfumes, colorants, preservatives, 
sequestering agents, thickeners, emulsifiers, anionic, cationic. amphoteric, 
zwittenonic or non-ionic surface-active agents, synergistic agents, softenine 
agents and cosmetic polymers or resins, in particular non-tonic or cationic 
5 , polymers or resins. 

The cosmetic compositions for the hair constitute, in particular, treatment 
thlTrL^?n^VEr^^ "^^^ colouring or bleaching, before or after 

^n^r^^^.L? f^u '"" permanent waving, colouring products shampoos, 

m u S t ^° *PP^^®^. ^"^^^^ shampooing, wavesetting lotions, 

10 brushing lotions and structuring lotions. ijs iwmu«», 

aftcr^cSuriS/r^M^^^^^^^^ constitute treatment creams to be applied before or 
after colouring or bleaching, before or after shampooing, or before or after 
SsfnrheTeki^^^^ fprmulation of these carSersTb^ed on so^^^^^^ atty 

S5nc^o?^u'^ V^^^i ? generally 3 to 9, and preferably 5 to 9. 
The soaps can be formed from natural or synthetic C„-<:« faiiv acids fsuch 

The fatty amides which can be used include the following comoounds in 
Lw'or ±."1'"'^ °! <'i-«thanolamides of acids derived fTo^ coS of teur c 
acid or of oleic acid at concentrations of up to, say, 10%. ^ 

«L f.«5.°Jf in particular oleyl. tetradecyl. cetyl 25 

stearyl and isostearyj alcohols, at concentrations of up to. say, IQf/ ^ 

n^i.J^HV^^f.f'^ formulated from natural or synthetic C„-!^„ alcohols 

n«rt{ir«r fS? -^.^n- i^°Ti ^^'ty th«re mav be men ioned in 

particulan the alcohol derived from copra fatty acids, tetradicyl alcohol? ceiyl 
trnd i^!^"^ ° hydroxystearyl alcobol. at concentrations of between 30 

TTie emulsifiers can belong to the following classes 
r.nJlxr^u^i^" *"^ace-active agents such as oxyethyleneatcd or polyglycerolated 
fatty alcoho s, such as, for example, polyoxyethyleneated oleyl alcohol conSe 
10 mols of ethylene oxide oxyethyleneatcd Setyl alcohol containing 6 to 10 m"™"^ 35 
ethylene oxide, oxyethyleneatcd cetyl/stearyl alcohol containSg 10 m"?s of 
ethylene ox.de stearyl alcohol containing 1 0L15 or 20 raokof ethylen^oxide 
poyglycerolated oleyl alcohol contiining 4 mols of glycerol wid 
40 ?thEoffi'& ^-rC.. fatty afcohols containing 5 o'r'lO°mols""of 

weS non-ionics" arc suitably present at the rate of 5 to 25% by 40 

hr o^JI?.wunI^I{!5°""*u' *8*"J? ^ alkyl-sulphatcs which may or may not 
sod^^m ^e?vWc?;/r"J;^ f I'VOj-sulphate. ammonium lauryl-sulpW. 

sodium cetyl-Zstearyl-sulphate, tnethanolam ne cetylVstearyl-sulohate 
fcn^,°,S°'fJ!l"'' '""f^flsulphate, oxyethyleneatcd sodium Iau5Sr3hate 
mnnnjf»^«nni! "^P'^' Ti* °^ '^'^^''^''^ "''idc) and'oxycthylenated 
Snl nr?i.?'TK ''"rxlether-sulphate (containing, for example. 2.2 mob of 
I?%bf weight; generally present at concentrationsof 3 to 



45 



50 



aHrfifinn'fn ii'. Constitute colouring creams, they comprise, in 

™« hu \l V^!i"sslinked polyamino-amide, various ingredients which make ft 

The piH of these compositions is generally from 9 to 1 1 and it can be adiusted 
amm^ia mono^^^^^^^^ ^ ""'"S 

60 The CO orants are typically oxidation dyestuffs, to which direct dycstuffs such an 

as azo dycstufTs, anthraquinone dyestuffs, Sitro-derivatives of the bSeleriM ^ 

iSi^o JT/rL'tiv"^"' '.r* i"''<'P''«''ol?. or other oxidation SestufTrsu "h a^"he 
'euco-derivatives of these compounds, can be added » ^" « inc 

When the compositions constitute shampoos, they comprise, in addition to 
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the crosslinked polyami no-amide polymer, at least'one anionic, cationic, non-idnic" 
or amphoteric detergent. . „ 

Amongst the anionic surface-active agents, the following compounds, as well 
as their mixtures, may be mentioned in particular: , 

the alkali metal , salts, magnesium salts, ammonium salts, amine salts or 
aminoalcohol salts of the following compounds: 

alkyl-sulphatcs, alkyl-ether-sulphatcs, of which the alkyl has a hncar C,a to 
chain, oxyethylcneatcd alkylamide-sulphatcs and ether-sulphates having hnear C,a 
to C,B chains, alkylaryl-polycther-sulphates and monoglyceridc-sulphatcs, 

alkylsulphonatcs. of which the alkyl has a linear C„ to C« cham. alkylamidc- 
sulphonates, alkylarylsulphonatcs, and alpha-olcfin-sujphonatcs havmg Imcar C,, 

to C,rf chains, j .• i .j 

alkylsulphosuccinatcs, alkyl-ether-sulphosMCcinates, and alkyl-amidc-^ 
sulphosuccinates, of which the alkyl has a hnear C^— C^g chain, ^ 

alkylsulphosuccinamatcs, of which the alkyl has a linear C,^ to C„ cham. 

alkylsuiphoacetatcs. of which the alkyl has a to C,, chain, ^ ; ^ 

alkyl-phosphatcs, and alkyl-ether-phosphatcs, of which the alkyl has a C„ to 
C,8 chain. . , , . . 

alkylsarcosinates, alkylpolypeptidates. alkylamidopoWpcptidatcs, 
alkylisethionatcs, and alkyl-taurates, of which the alkyl has a C,j to C,a chain, and 

fatty acids such as oleic acid, ricinoleic acid, palmitic acid, stearic acid, acids 
of copra oil or of hydrogenatcd copra oil, carboxylic acids, and carboxylic acids of 
polyttlycoJ ethers of the formula Alk-<OCH,— CH,)„— OCH^— COjH, in which 
Alk IS a C,2 to C,8 linear chain and n is an integer from 5 to 15. 

Amongst the cationic surface-active agents which can be used by themselves 
or in mixtures, there may be mentioned m particular: fatty amine salts such as 
alkylaminc acetates, quaternary ammonium salts such as the chlondcs and 
bromides of alkyldimethylbenzylammonium, alkyltrimethylammonium. 
alkylmcthylhydroxyethylammonium and dimcthyldistearylammonium, and 
alkylamidocthyltrimethylammonium mcthosulphates, alkylpyridinium salts and 
imidazoline derivatives. ' ... .j 

Amine oxides having a cationic character, such as alkyldimethylamine oxide 
or alkylaminoethyldimethylamine oxide, may also be mentioned. 

Amongst the non-ionic surface-active agents which can optionally be used in 
mixtures with the abovementioned anionic surface-active agents, there may be 
mentioned: products resulting from the condensation of a monoalcohol, an a-diol, 
an alkylphcnol or an amide with glycidol, for example compounds of the formula 
R— CHOH— CH,— CMCH,— CHOH— CHa— O— )„— H, in which R denotes an 
aliphatic, cycloaliphatic of arylaliphatic radical having from 7 to 21 carbon atoms, 
and their mixtures, it being possible for the aliphatic chains to contain ether, 
thioether and hydroxymethylenc groups, and in which l<n<10, and compounds of 
the. formula RO[C2H30(CHjOH)]„H, in which R denotes an alkyl, alkcnyl or 
alkylaryl radical having from 8 to 22 carbon atoms and n denotes a number 




alcohol containing 12 mols of ethylene oxide, ethylene oxidc/propylcnc oxide 
copolymers, condensates of ethylene oxide and of propylene oxide with fatty 
alcohols, polyoxycthylcneated fatty amides, polyoxycthyfcneatcd fatty amines, 
ethanolamides. glycol fatty acid esters, sorbitol fatty acid esters and sucrose fatty 

acid esters. , . ^ j l 

Amongst the amphoteric surface-active agents which can be used, there may 
be mentioned in particular: alkylamino-mono- and -di-propionates, betaines such 
as N-alkylbetaines. N-alkylsuIphobetaines and N-alkylamidobetaincs, and 
cycloimidinium compounds (alkylimidazolines). 

All these detergents, as well as numerous other detergents which can be used 
in the shampoos are well known and are described in the literature. 

The compositions in the form of shampoos can also contain various adjuvants 
such as, for example, perfumes, colorants, preservatives, thickeners, foam 
stabilisers, softening agents and cosmetic resins. 

Amongst the foam stabilisers, there may be mentioned fatty amides and. m 
particular, copra mono- or di-cthanolamides and lauryl mono- or di-ethanolamides. 

In these shampoos, the concentration of detergent is generally from 3 to 50%, 
and preferably from 3 to 20%, by weight, relative to the total weight of the 
composition, and the pH is generally from 3 to 9. 
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shapfe^^TcTd^'^rS^ be hair.styli„g lotions, 

lotions or rinsed lotions (called Vses°!^^^ for exaS '*'"^°^^'"8 ^avesctting 

lotio„^4lcT4^"e§ SSifX^ '° "".^'^T-' - 

of hair, this shap^B orocess heinf^f^ ? T'"*^'' ^^'P ^^^P"*S of *e head 

r^T^e'ter^' hi^^^dHed^^^^^^^^ « brush, at the 

meanbllrionhiSrp'ptfX^^^ ""'".".^'^ 

loUon. which is not removeTbv rin^^^ wavcsetting; this 

a. IcS^ot'SinTcfS^^^^^^ alcoholic orrui'o'^tlk^^^^^^ solution, 

contain: film-fSS ?^rnie?s ^sJch""lf additional^ 
polyvinylpyrTolidoneMnyl\ceta°ecS^ Polyvinylpj;rrolidone. 
copolymerisation of vinyl acetate dkyl «bi? " ""'"'""^ 

havinraT1cS.la?'wSt^7loa't^O^^^^ 

qOatcnjaiy poWnylpSdone .^^^^^^^^ 

polymer having a Scl^KS of fh P°'^'",?HS^ for example, the 

trademark "GafquT 755" bT GAF ^'^'^ so>d under the 

molecular wcishtV th^o^de^^f^Si^DSMM .having a 




— r-v — "~iionof3to95y bvwei<»hrnf \r „!„ T^ '."^^ rcsuiimg irom the 
of dimethyiaminoethyl raethlcffi fnd Ito W^^^ ^ to 95% by weight 

such ^ those described in fSKn^S M 
from the condensation of piperazinrOT of fti 

compounds such as alkyl or alk^M^f dftsHrf^ "natives (I) with bifunctiond 
or b&unsaturated derivat ves (2« a •"'^''^'^ epihalogenohydrins 

which can be substituted ^'dwhTch behaveYL S 

dtJcfinf or?^»^^^^^^ 2 

preferabSy7r]? n\?3y "iS^^^^ r«""y from O.I to 5%. and 

befor?oVMSF£S „^^^^ 

period of time. " remaining on the hair for a 

may|ray^roS;^le?:rfa5^^^^^^^^^^ -'"tions which 

. These composiu^ns can brpreSid n fL ^'^ emulsions of gels, 
active.agent. wfoch can be used K ri^s^d lo in„^ ™ *^r*«°'- Surface- 
canonic surface active agents ^ch m tho^ de^rriKL'"^ ?{?""P'"y non-ionic of 
shampoos, and more omicularlv- n«ti.,i!f "^fT'oed in the compos tion of the 
monoalcohol. an alphl^Stof a^aK^Jin^o'""'*'"^^^^^ condensation of a 
compounds of the & R^lloi^fe' 

in which R denotes an "0"7fH,-^^ 
having from 7 to 21 carbon aroms Md thl?f °u ap-Ialiphatic radical 

aliphatic chains to contata etW thiortLr Kvh"'"' P°^^''''« 'he 

"'h ch l<n<io. and compounds' of the Ma & 
which R denotes an alkyl. alkenyl or alkK™dK' '°^9"»°o">-'-'-"' 
atoms and n is between and 10 and f™"" ^ to 22 carbon 

alcohols alkylphenols or fatTacids hatiS?ffi?^(^" t^^^^ pojyglycerolated 
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ahionic. The non-ionic emulsions comprise a mixture of oils and/or of waxes, fatty 
'alcohols, and polyoxycthyleneatcd fatty alcohols such as polyoxyethylcneatcd 
stearyl or cclyl/stearyl alcohols, for example, containing 10 mols of ethylene oxide. 
Cationics such as those defined above can be added to* these compositions. 
I The anionic emulsions arc formed from soaps. Thus,' there may oe mentioned 
the emulsion comprising self-emulsifying glycerol stearate sold under the 
tradename Imwitor 960 K by Messrs. Dynamit Nobel, and the emuteions 
'feomprising a combination of glycerol monoslearalc with citric acid esters, with 
fatty alcohols and lipopeptides or with alkali metal stearates, sold respectively 
under tHe tradenames Lamefprm ZEM, PLM and NSM by Messrs. Grunau. 

When the compositions are in the form of gels, they contain thickeners which 
may or may not be in the presence of solvents. i 
, . ' The thickeners can be sodium alginate, gum arabic, cellulose derivatives such 
as methylcellulose, hydroxymethylcellulose, hydroxyethylcellulose, 
hydroxypropylcellulose and carboxymcthylccllulose, or carboxylic polymers such 
as the "Carbopols** (Registered Trade Mark). It is also possible to obtain a 
thickener for the lotions by mixing polyethylene glycols with polyethylene glycol 
stearates or distearates, or by mixmg phosphoric esters with ammes. 

The concentration of thickenef is generally from 0.5 to 30%, and preferably 
from 0.5 to 15%, by weight. 

The pH of the rinsed lotions generally varies from 2 to 9.5. 
"I When the compositions constitute restructuring lotions, they contain products 
which strengthen tne keratin chain of hain 

Methylol-type derivatives, such as those described in French Patents Nos. 
1,527,085 and 1,519.979, belong to this clas? of products. 

The present invention is further illustrated by the following Exarnples. 
Examples I to X illustrate the preparation of polymers used in the invention. 

Prepparation Examples 
EXAMPLE A 

Polycondensation of adipic acid with diethylenetriamine in equimolar 
amounts. 

The structure of the polymer obtained can be characterised by the following 
unit: . , 

_[_OC--<CH,)4-C0NH— (CHf--CHj--NH)j--I— 

876 g (6 mols) of adipic acid arc added, whilst stirring and in a nitrogen 
atmosphere, to 619 g (6 mols) of diethylenetriamine, in the course of 15 minutes; 
The reaction mixture is then heated to 145 — 150**C, at which temperature 
condensation of water is observed. Refluxing is maintained for 45 minutes and the 
water is then removed by distillation at ordinary pressure for 2 hours and then 
under reduced pressure (15 mm Hg) for 1 hour. The heating temperature gradually 
increases to 170'*C. 

The product thus obtained is cast whilst hot. After cooling, it is in the form of a 
hard and brittle resin. The resin is a transparent yellow-green colour and dissolves 
completely in water. 

EXAMPLE la 

Preparation of the quatemised crossiinking agent of the formula: 

36.4 g (0.289 mol) of dimethyl sulphate are added, in the course of one hour, to 
236 g of a chloroform solution contaming 57.2 g (0.289 mol) of bis-(cpoxypropyI)- 
piperazine, whilst stirring the reaction medium at BO^'C. 

The quatcrnised derivative is then precipitated from its solution with a large 
excess of ether. After drying, a very viscous oil is collected. Its epoxide content is 
5.19 milliequivalenta^g. 

EXAMPLE lb 

Crossiinking, using the crossiinking agent prepared in Example la, of the 
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polyaminoamidc polymer obtained by condensing adipic acid with 
diethylenetriaminc, 

22 g (0.057 mol) of the quatemiscd crosslinking agent prepared in Example la 
are added, at ambient temi>erature, to 500 g of an aqueous solution containing 100 
5 g (0.585 equivalent of Qitiine) of the polyamine-amidc prepared by condensing 5 
adipic acid with diethylene triamine in equimolar amounts, according to Example 
A, and the temperature of the reaction medium is then brought to 90*C. 

After 20 mmutes, gelling of the solution is observed. 698 g of water are then 
added rapidly. A clear yellow-green coloured solution containing 10% of active 
10 material is obtained. The viscosity, measured at 25'*C and at a rate of shear of 87.93 10 
seconds~\ is 0.68 P. 

EXAMPLE Ila 

Preparation of the quatemised crosslinking afcent of the formula: >■ • 

II 

t 

15 70 g (0.555 mo!) of dimethyl sulphate are added, in the course of one hour, to 15 

187.3 g of a chloroform solution containing 54.9 g (0.277 mol) of bis-(epoxypropyl)- 

piperazine, whikt stirring the reaction medium at 30°C. 

The medium thickens during the addition and solidifies after several hours at 

ambient temperature. The paste is dissolved in hot dimethylformamidc. When 
20 cold, the solution yields white crystals having a melting point of 205*C and an 20 

epoxide number of 4.25 milliequivalentVg. 

EXAMPLE lib 

Crosslinking, using the crosslinking agent prepared in Example Ila, of the 
polyamino-amide polymer obtained by conaensing adipic acid with 
25 dicthylenetriamine. 25 

20 g (0.0425 mol) of the crosslinking agent prepared above arc added, at 
ambient temperature, to 476 g of an aqueous solution containing 95.2 g (0.557 
equivalent of amine) of the polyamino-amide prepared according to Example A. 
The reaction mixture is stirred at 90°C for 1 hour and the concentration of active 
30 material in the solution is brought back to 10% by adding 656 g of water. 30 

The solution is a clear yellow-green colour. The viscosity, measured at 25'C 
and at a rate of shear of 87.93 scconds"\ is 0.27 P. 

EXAMPLE Ilia 

Preparation of a bis-unsaturated oligomeric crosslinkins agent which is obtained 
35 from piperazine bis-acrylamide and pipefazinc in the momr proportions of 3/2* and 35 
which has the formula: 

223 g of an aqueous solution containing 56.8 g (0.66 mol) of piperazine arc 
added, in the course of one hour and at between 10 and 15*'C, to 380 g of an 
40 aqueous solution containing 194 g of bis-acrylamide ( 1 mol). The reaction medium 40 
is then left for 24 hours at ambient temperature. The solution becomes turbid and 
thickens. It is clarified by heating and is then run dropwise into 5 litres of 
acetone. The crosslinking agent precipitates. After filtration and drying, a white 
solid Is collected, which has a solids content of 80%. 

45 EXAMPLE nib 45 

Crosslinking, using the crosslinking agent prepared in Example Ilia, of the 
polyamino-amide polymer obtained by condensing adipic acid with 
diethylenctriamine. 

50 g of the crosslinking agent prepared above arc added, at ambient 
50 temperature, to 370 g of an aqueous solution containing 1 1 1 g (0.649 equivalent of 50 
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amine) of the polyamino-amide prepared according tb Example A, and ttic 
temperature of the reaction medium is then brought to W^'C. After 30 minutes, the 
medium gels. The solids content of the solution is rapidly brought back to 10% by 

adding 1.050 g of water. 

A clear yellow-j rcen solution is obtained, which has a viscosity, measured at 
25*^0, of 58 centipoises. 



EXAMPLE IVa 

Bis-halogenohydrin oligomcric crosslinking agent which is prepared 
epichlorohydrin and piperazine in the molar proportions of 5/4 and which hi 
formula: • 



_ from 
hisLS the 



CI CHg CH OH - — E-r - CH2 - CH OH - CHg-^ 01 



JIL 



10 



15 



20 



30 



35 



4Q 



92.5 g (I mo!) of epichlorohydrin are added, in the course of one hour and 
■ without exceeding 20*'C, to 541 g of an aqueous solution containing 69.4 g (0.806 
mol) of piperazine. The reaction medium is stirred for a further one hour at 20*C 
and 60 g (0.6 mol) of a 40% strength sodium hydroxide solution are then added at 
the same temperature, in the course of one hour. 

EXAMPLE IVb 

Crosslinking, using the crosslinking agent prepared in Example IVa, of the 
polyamino-amide polymer obtained by condensing adipic acid with 
diethylenetriamine. 

268 g of an aqueous solution contining 54.9 g of the crosslinking agent 
prepared above are added, at ambient temperature, to 787.5 g of an aqueous 
solution containing 157.5 g (0,92 milliequivalent of amine) of the polyamino-amide 
prepared according to Example A. The temperature of the reaction medium is kept 
at 90°C for 4 hours 50 minutes. Gelling is then observed. By rapidly adding 1.100 cc 
of water, a clear solution is obtained, which contains 9.85% of active material and 
has a viscoisity, measured at 25*'C, of 73 centipoises. 

EXAMPLE Va 

Preparation of. the quatemised crosslinking agent of the formula: 



01 CH^-CHOH-CHg- 




CHOH - CH^ 



CHatSO." 

3 4 



CI B»4> 



47.4 g (0.376 mol) of dimethyl sulphate are added, in the course of one hour 
and without exceeding 30®C. to 330 g of an aqueous solution containing 67.7 g 
(0.752 equivalent of amine) of the crosslinking agent prepared in Example IVa. The 
reaction medium is stirred for a further 2 hours at this temperature. 

EXAMPLE Vb 

Crosslinking, using a crosslinking agent prepared in Example Va, of the 

Solyamino-amide polymer obtained by condensing adipic acid with 
iethylenetriamine. 

155 g of an aqueous solution containing 47.25 g of the crosslinking agent 
prepared above are added, at ambient temperature, to 327.7 g of an aqueous 
solution containing 65.5 g (0.383 equivalent of amine) of the polyamino-amide 
prepared according to Example A. After heating at 85^0 for 4 hours, the reaction 
medium gels. 
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, By rapidly adding 745 g of water, a clear . solution containing 10% of active 
mfiterial is obtained. The viscosity, measured at 25*'C and at a rate of shear of 67.18 
secofids~\ is 0.47 Poise. 

EXAMPLE Via 

5 ' Preparation of the bis-azetldinlum crosslinking agent of the formula: 5 
HO — • — ^ - CHg - CHOH - C^ - \ ^^^^ 

or ci" 

, '43.5 g (0.47 mol) of cpichlorohydrin are added, at between 0 and S^'C, to 50 g 
(0.212 mol) of bis - 1,3 - pipcrazinc propan - 2 - ol, prepared by adding 
epichiorohydrin to pipcrazine in accordance with Example 15 of British 
10 Specification No. 1,416.454 which are dissolved in 100 g of absolute alcohol. The 10 
reaction medium is left for 24 hours at 0°C and the crosslinking agent is then 
precipitated from its solution with a large excess of ether. A white solid having a 
softening point of about 120''C is isolated. 

EXAMPLE VIb 

15 Crosslinking, using a crosslinking agent prepared in Example Via, of the 15 

polyamino-amide polymer obtained by condensing adipic acid with 
diethylenetriamine. 

15.4 g (0.036 mol) of the crosslinking figent prepared above are added, at 
ambient temperature, to 386 g of an aqueous solution containing 77.2 g (0.452 
20 equivalent of amine) of the polyamino-amide of Example A. After heating at 90"C 20 
for 2 hours 30 minutes, the medium gels. By rapidly adding 525 g of water, a clear 
. solution containing 10% of active material is obtained. The viscosity, measured at 
25°C and at a rate of shear of 67.18 seconds~\ is 0.7 Poise. 

EXAMPLE Vila 

25 Preparation of the bi5-<chloroacetyl)-piperazine crosslinking agent of the 25 

formula: ' ^ 

CI CHg - CO ^ )n CO CH^ CI 

I . , Ti*** crosslinking agent is prepared by conde,nsing 2 molecules of chloroacetyl 
chlonoe wjth one molecule of pipcrazine in the presence of sodium hydroxide. 

30 EXAMPLE Vllb 30 

Crosslinking, using the crosslinking agent prepared in Example Vila, of the 
polyamino-amide polymer obtained by condensing adipic acid with 
diethylenetriamine. 

24 g (0.1 mol) of bis-(chloroacetyl)-piperazine are added, at ambient 
35 temperature, to 1,000 g of an aqueous solution containing 200 g (1.170 equivalents 35 
of amine) of the polyamino-amide of Example A, and the temperature of the 
reaction medium is then brought to 90*C. After heating for 30 minutes, gelling of 
the medium is observed. 

1.216 g of water are added rapidly and the heating is continued at 80"C for one 
40 hour. A clear solution is obtained, which contains 10% of active material and has a 40 
viscosity, mensured at 25'C and at a rate of shear of 88.4 1 seconds-\ of 0.29 Poise. 

EXAMPLE Villa 

Preparation of the bis-(l,l-bromoundecanoyl)-piperazine crosslinking agent of 
the formula: 

45 Br (CH^)^^ CO CO CCH^)^^ Br 45 

This crosslinking agent is prepared by condensing 2 molecules of 
bromoundccanoyl bromide with I molecule of pipcrazine in the presence of 
sodium hydroxide. 



15 



10 



15 



1,604,473 • 

EXAMPLE Vlllb 

Crosslinking. using the crosslinking agent prepared in Example Villa, of the 
polyamino-amide polymer obtained by condensing adipic acid with 
diethylenctriamine. ,x * u- 

60 g of an isopropanol solution containing 10 g (0.017 mol) of bis- 
(1,1 - bromoundecanoyO-pipcrazine are added, at ambient temperature, to 1 13.3 g 
of an aqueous solution conUining 56.7 g (0.33 equivalent of amine) of the 
polyamino-amide of Example A. the reaction medium is heated at the rcHux 
temperature of the solvent for 2 hours 30 minutes. The isopropanol is then 
disdllai, whilst addipg water until a concentration of 10% of active material in the 
aqueous solution of resin is obtained. The solution is. slightly opalescent and its 
viscosity, measured at 25*C and at a rate of shear of 87.93 seconds'\ is 0.052 Poise. 

EXAMPLE IXa ' ' 
Preparation of an oligomeric crosslinking agent of the formula: 



CI CH^-CH OH-CH2 - 



CHj-OTOII-CH^-— CI 
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from epichlorohydrin and piperazine in the molar proportions of 4/3. 

246.7 g (2.66 mols) of epichlorohydrin are added, m the course of 1 hour, to 
1.149 g of an aqueous solution containing 172 g (2 mols) of piperazine, whilst 
stirring the reaction medium at 20°C. , ^> . 

After stirrinff for a further one hour at 20°C, J 33 g (1.33 mols) of a 40% strength 
sodium hydroxide solution are added at the same temperature and in the space of 
one hour. Precipitation is observed during the neutralisation. 638 g of water are 
added and the mixture is heated for a few minutes at 50**C in order to obtain a clear 
solution. 



EXAMPLE IXb 

Crosslinking, using the crosslinking agent prepared in Example IXa, of the 
polyamino-amide polymer obtained by condensing adipic acid with 
diethylenctriamine. 

584 g of an aqueous solution containing 99.8 g of the crossimkmg agent 
prepared m Example IXa, are added to 2,000 g of an aqueous solution containmg 
400 g (2.34 equivalents of amine) of the polyamino-amide prepared according to 
Example A, and the reaction medium is then stirred at 90°C for 5 hours. 2,414 g of 
water are then added in order to obtain a clear solution, which contains 10% of 
active material and has a viscosity, measured at 25"C, of 0.22 Poise. 

EXAMPLE Xa 

Preparation of an oligomeric crosslinking agent of the formula: 



CI CHg-CH OH-CH2 - 



GH OH-CH, 



CI 



from epichlorohydrin and piperazine in the molar proportions of 3/2, 

277.5 g (3 mols) of epichlorohydrin arc added, m the course of I hour and at 
20*'C, to 1,221 g of an aqueous solution containing 172 g (2 mols) of piperazine, 
whilst stirring the reaction medium at 20**C. After stirrine for a further one hour, 
100 g(l mol) of a 40% strength' solution of sodium hydroxide in water are added at a 
temperature of 20''C. . . 

By adding 727.5 g of a water and after heating for a few mmutes. a clear 
solution is obtained. . 

EXAMPLE Xb 

Crosslinking. using the crosslinking agent prepared in Example Xa, of the 
polyamino-amide polymer obtained by condensing adipic acid with 
diethylenctriamine. 
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the sojuti^ri obS^S'" ^^^"^^^ ^""^ ^^^^ for 4 hours, gelling of 

40% bJVdZSS?; if Sr.'"^''"^ ^" '^P^'^'y ^^^^ 

A clear solution is obtained, which has a viscosity, at a rale of shear of 88.4 
seconds < \ of 0.64 Poise. 

; vu r . EXAMPLE la 

,Thc following nnse composition is prepared: ' 



Compound of Example VIb 



0.5 g of 
active 
material 



•f3 



H (CH2)g - K ® - CHg - CHOH - CH.. 



r-choh-ch,-cmch,-choh-<:h,^-o-)„^h 

R: Cg to G,o alkyl; n«mean statistical value of 3,5 

Acid phosphate ester of oxycthyleneatcd oleyl alcohol sold 
under the trade-mark "Divalin SO" by Messrs 
Zschimmer and Schwarz ' 

Water, q.s.p. 



0.5 I of 
active 
material 

0.7 g 



0.4 g 
100 cc 



The pH of this solution is 7—8. 

Tliis rinse composition is applied to hair which has been washed beforehand. 
Hair treated in this way can be combed out very easily. When drv the hair is 
particularly bulky, glossy and easy to style. 

Tu ru ' « EXAMPLE lb 

The following nnse composition is prepared: 



Polymer obtained by condensing adipic acid with 
aiethylenetriamme in equimolar amounts and 
crosshnkmg with 0.11 mol of cpichlorohydrin 
peramine group (according to Example I of the 
mam apphcation) 

Compound of Example Vlllb 

R--CHOH--CH,-<MCHr^HOH-CH,-0-)„-H 
R: Cb to Cto alkyl; n=rmean statistical value of 3*5 

Acid phosphoric ester of oxycthyleneatcd oleyl alcohol, sold 
under the trade-mark "Divalin SO" by Messrs. 
Zschimmer and Schwarz 

Water, q.s.p. 



0.5 ^ of 
active 
material 

0.5 5 of 
active 
materia] 

0.7 g 



0.4 g 
100 cc 



The pH of this solution is 7—8. 

This rinse composition is applied to hair which has been washed beforehand. 



16 



, 472 g of an aqueous solution containmg 83.8 g of the crosslinking agent 
.prepared in Example Xa arc added to 2,000 g of an aqueous solution containing 400 
g (2.34 equivalents of amine) of the polyamino-amidc prepared according to 
Example A. r ^ & . 



10 



15 
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30 



35 
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Hair treated in this way can be combed out very- easily. When dry, the hair is 
'particularly bulky, glossy and easy to style. 

EXAMPLE Ic ; 
' An emulsion having the following composition is prepared: 

,;*VaseIine" (Registered Trade Mark for liquid petroleum) 15 g 
Partially sulphated cetyl/stearyl alcohol, sold under the 

> traoemark "Lanctte wax" 2.5 g 
Polyoxycthylcncated cetyl/stcaryl aicohol containing 10 mols 
of ethylene oxide, sold under the trademark 

"Simulsol 1951 RD" 2.5 g . ' 

t Compound of Example Vllb ' 0.7 g 

Water, q.s.p. 100 g 

The pH of this solution is 9.5. ^ „ j 

The application to the hair of this "rinse" in the form of an emulsion, followed 

by rinsing, makes it possible to comb the hair out more easily, imparts softness to 

the hair and renders the hairstyle very full of life. 



EXAMPLE Id 

An emulsion having the following comt)Osition is prepared: 

VaseUnc oil ' , , 

"Lanette wax" (partially sulphated cctyl/stcaryl alcohol) 2.5 g 

Polyoxycthylcncated cctyl/stcaryi alcohol containing 1 0 mols 
of ethylene oxide, sold under the trademark, 
"Siraulsol 1951 RD" xi^ 

Compound of Example Illb 

Water, q.s.p. 100 g 

The pH of this solution is 9. . 

This "rinse" is applied to the hair, allowed to remain for a few mmutes and 
then rinsed out The hair can be combed out more easily and has a harder feel, and 
the hairstyle is more full of life. 



EXAMPLE 2a 



CH, 



CH, 



I 



I 

CH, 



Compound of Example VIb 



Quaternary polyvinylpyrrolidone copolymer having a 
molecular weight of about 100,000 and marketed 
under the trademark "Gafquat 734" by Messrs. 
General Aniline 

Perfume 
Colorants 
Water, q.s.p. 



0.5 ^ of 
active 
material 

0.5 9 of 
active 
material 

0.4 g of 
active 
material 

0.2 g 
0.05 g 
100 cc 



When applied to hair which has been coloured, this wavesetting lotion makes 
the wet hair easier to comb out. . i 

The dry hair is soft and easy to style. This softness effect remains after several 
shampoo treatments. 



^ r .. . EXAMPLE 2b 

The following wavcsctting composition Is prepared: 

Compound of Example lb o.5 g of 

active 

Quaternary polyvinylpyrrolidone copolymer having a ^" 

molecular weight of about 100,000 and marketed 0.4 sr of 
under the trademark "Gafquat 734" by Messrs. active 
General Anihne n^^j^j^ 

Perfume . 0 1 c 

Colorants n'ni 

Water. q.s.p. f^,'/. 

The pH is 7.3. 

When applied to hair which has been coloured, this wavesctting lotion makes 
the wet haff easier to comb out. When dry, the hair is soft and easy to style. This 
softness effect remauis after several shampoo treatments. • 

^ EXAMPLE 2c 

The followmg wavcsctting lotion composition is prepared: 

Compound of Example lib 0 6 g of 

active 

Quaternary poIyvinylpyrroUdonc copolymer having a material 
molecular weight of about 100.000 and marketed 
under the trademark "Gafquat 734" by Messrs. 
General Aniline 05 a 

Quatemised cellulose sold under the trademark "JR 400" by ' 

Messrs. Union Carbide 03 ir 

Ethyl alcohol, q.s.p. j^o® 

Perfume Ola 
Water. q.s.p. 

The pH is adjusted to 8. 

When applied to hair which has been washed, this wavcsctting lotion makes 
the hair easier o comb out. After dryina and wavcsctting. the hair is soft, glossy 
and easy to style. This effect remains afier several shampoo treatraente. 

^ ^„ . EXAMPLE 2d 

The following wavcsctting lotion composition is prepared: 

Compound of Example IVb o.3 ^ of 

active 
material 



Quaternary polyvinylpyrrolidone copolymer having a 
molecular weight of about 100,000, marketed under 
the trademark "Gafquat 734" by Messra. General 
Anilme 

Quatemised cellulose sold under the trademark "JR 400" by 

Messrs. Union Carbide a 3 e 

Ethyl alcohol, q.s.p. 15c ^ 

Perfume q , 

Water, q.s.p. jqO cc 

The pH is adjusted to 8. 

th. h^r?oS?'/«lilk*'^ 1^4^ ^ y^^hcd, this wavcsctting lotion makes 
inH^«v tn cfv^^ ""^^-J"^^^ J^'y'l? """^ wavesctting. the hair is soft, glossy 
and easy to style. This efiFect remains after seve^l shampoo treatments 



0.5 g 
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. EXAMPLE 3a 

The following brushing lotion is prepared: 

Compound of Example Vb 



Ethanol» q.s.p. 
Colorants 
Perfume 
Water, q.s.p. 

\0 The pH of the solution is adjusted to 7. 
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0.6 ^ of 

active 

material 
10" 
0.1 g 
0.1 g 
100 g 



10 



15 



EXAMPLE 3b 
The following brushing lotion is prepared: 

Compound of Example Illb 

Ethanol, q.$.p. 
Colorants 
Perfume 
Water, q.s.p. 

The pH of the solution is adjusted to 8. 



0.4 9 of 
active 
material 

10* 

0.1 g 

0.1 g 

100 cc 



IS 



20 



IS 



EXAMPLE 3c 
The following brushing lotion is prepared: 

Compound of Example Vlllb 



Ethanol, q.s.p. 
Colorants 
Perfume 
Water, q.s.p. 

the pH of the solution is adjusted to 6. 



0.5 5 of 
active 
material 

20** . 

0.2 g 

0.1 g . 

100 cc 



25 



30 



35 



40 



EXAMPLE 3d 
The following brushing lotion is prepared: 

Compound of Example lb 



Colorants 
Perfume 
Water, q.s.p. 

The pH of the solution is adjusted to 5. 

EXAMPLE 3e 
The following brushing lotion is prepared: 

Compound of Example lib 



Ethanol, q.s.p. 
Colorants 
Perfume 
Water, q.s.p. 



0.5 ? of 
active 
material 

0.1 g 

0.1 g 

100 cc 



0.8 ? of 
active 
material 

0.05 g 
0.1 g 
100 cc 



35 



40 



45 



The pH of the solution is adjusted to 7. 



20 
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EXAMPLE 3f 
i The following brushing lotion is prepared: 

Compound of Example Vllb ' 0.6 ^ of 

I * active 
c materia! 5 

Colorants 0.05 g 

Perfume 0J5 g 

Water, q.s.p. 100 cc 

The pH of the solution is adjusted to 6. 
10 the brushing lotions to which Examples 3a — 3f relate arc applied to wet hair 10 

y/hich has been dried without heat after shampooing. The head of hair is shaped, 
using a brush, whilst drying the hair using a nand-held drier. 

It is found that the brush passes very easily through the hair and that the 
hairstyle holds for a long time. It is also found that the hair is glossy and soft. 

15 EXAMPLE 4a 25 

A shampoo having the following composition is prepared: 

Triethanolaminc C,j-— C,^ alkyl-sulphate 5 g 

R^HOH--<:H2-~0~<CH,-^H6H-CH2--a--)„— H 5 g 

R=Cg to C„ alkyi; n=mean statistical value of 3.5 

20 Lauryl diethanolamide 3 g 20 

Compound of Example VIb . I g 

Perfume . . 0.1 g 

Colorants 0.01 g 

Water, q.s.p. 100 g 

25 , The pH is adjusted to 8 with triethanolamine. 

This shampoo is in the form of a clear liquid. It makes the wet hair easier to ^ 
conib out and imparts manageability and body to ,the hair. 

EXAMPLE 4b 

A shampoo having the following composition is prepared: 

30 ' R— CHOH— CHj--<)— (CH2---CH0H-~CHj— 0--)„--H 10 g 30 

R=C, to C,j alky); n=mcan statistical value of 3.5 

Copra diethanolamide 3 g 

Colorant of Example Illb 1 g of 

active 

35 material 35 

Water, q.s.p. 100 g 

The initial pH of 8.7 is brought back to a pH of 6 with lactic acid. 
The shampoo is in the form of a clear liquid and is applied to natural hair. It 
makes the wet hair easier to comb out. The dried hair is bulky and full of life. 



40 



45 



EXAMPLE 4c 40 
A shampoo having the following composition is prepared: 

Ammonium lauryl-sulphate 25 g 

Diethanolamide of copra fatty acids 2 g 

Compound of Example Vlllb 1 g of 

active 45 
material 

Water, q.s.p. 100 g 

The initial pH of 8.1 is brought back to a pH of 7.7 with lactic acid. 
Whcn apphcd to permed dyed hair, this slightly opalescent clear shampoo 
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ehsures that the wet hair can be satisfactorily combed out. After drying, the hair is 
bulky and full of life. 

: ' EXAMPLE 4d 

' t A shampoo having the following composition is prepared: 

5 Polyoxyethvieneated laufyl alcohol containing 12 mols of , 5 

ethylene oxide 5 g 
Alkyl(C,j— C,«)dimethylcarboxymethylammonium 

hydroxide, sold by Messrs. Henkel under the 

trademark "Dehyton AB 30" 10 g 

10> Lauryl diethanolamide 3 g i 10 

Conipound of Example lb < 0 ^ of . 

' active 

material 

Water. q.s.p. 100 g 

15 the initial pH of 7.8 is brought back to a pH of 6 with lactic acid. . |5 

, ■ This shampoo is in a slightly opalescent clear form and is applied to dyed hair. 

The wet haif is easy to comb out and softer. The dried hair is full of life, bulky and 

manageable. 

EXAMPLE 4e 

20 A shampoo having the following composition is prepared: • 20 

Triethanolamine alkyl(C,2— C^J-sulphate 12.5 g . 

Lauryl diethanolamide 2 g 

Compound of Example lib • 0.7*^ of 

active 

25 fnateriat 25 

Water, q.s.p. 100 g 

The spontaneous pH is 7.4. 

When applied to natural hair, this clear liqui^i shampoo ensures that the wet 
hair can be combed out easily. It makes the wet hair slightly easier to comb out 
3d (sic). The dried hair is bulky, full of life and manageable, 30 

. ' EXAMPLE 4f, 

A shampoo having the following composition is prepared: 

Alcohol 

35 under the trademark Akypo RLM 100 by Messrs. 35 

Chem Y . 3.5 g • 
Polyoxyethvieneated lauryl alcohol containing 12 mols of 

ethylene oxide 10 g 

Compound of Example lib 0.6 g of 

40 active 40 

material 

Dimethyldiallylammonium chloride homopolymer having a 0.4 g of ' 
molecular weight of about 100,000, sold under the active 
trademark "Merquat 100" by Messrs. Merck material 

45 . Water, q.s.p. 100 g . 45 

The spontaneous pH is 7.4. 

When applied to dyed hair, this liquid shampoo makes the wet hair easier to 
comb out. Ine dried hair is manageable and glossy. 

EXAMPLE 4g r cn 

50- A shampoo is prepared, which has the same composition as in Example 4f 50 

except that 0.6 g of the compound of Example lib is replaced by 0.5 g of the 
compound of Example Vlllb. 

The properties of this shampoo are similar to those of the shampoo of Example 

4f. 




IS 
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^ ^ EXAMPLE 4h 

A shampoo having the following composition is prepared: 

Alcohol (C,a— C,4) which is oxycthylcnatcd with 10 mols of 
ethylene oxide and is carboxymethylated, sold 

5 under the trademark "Akypo RLM ICQ" by 5 

Messrs. ChemY 350 . 
Polyoxyethylcncatcd lauiyl alcohol containing 12 mols of 

ethylene oxide 10 0 

Compound of Example lb 0.6^ of 

^0 ' active_ 10 

Dimcthyldiallylammonium chloride homopolymcr having a ,1 

molecular weight of the order of 100,000, sold 0.4 g of 

under the trademaiiK "Merqiiat 100*' by Messrs. active 

15 Merck material 

Perfume 0,15 g 

Colorants o!o2 g 

Water, q.s.p. lOO g 

The pH is adjusted to 7. 

20 When applied to dyed hair, this shampoo ensures that the wet hair is easy to 20 
comb out and renders the dry hair full of life and bulky. 

EXAMPLE 4i 

A shampoo having the following composition is prepared: 

Hydroxypropylmethylcellulose 0 2 « 

25 Dicthanolamide of copra fatty acids 2 R 25 

Triethanolamine aIkyl(Cj---C,4)-8ulphate 10% 

Compound of Example Vllb 0.8 g of 

active 

n materia! 

30 Perfume 0 15 e 10 

Colorants 0 01 1 

Water, q.s.p. ,00 g* 

The pH is adjusted to 7.8. 

When applied to natural permed hair, this shampoo ensures that the wiet hair.is 

35 easy to comb out and renders the dry hair full of life and bulky. 35 

EXAMPLE 4j 

A shampoo having the following composition is prepared: 

Polyoxyethyleneated lauryl alcohol containing 12 mols of 

ethylene oxide 7 b 

40 R—CHOH-<:H,--CMCHa—CHOH—CH,— (>-)„— H 7g 40 
R^C, to C„ alkyl; n-racan statistical value of 3.5 

Diethanolamide of copra fatty acids 2 g 

Compound of Example IVb 0,g ^ of 

active 

45 n - material 45 

Perfume 0 1 g 

Colorants 0*01 e 

Water, q.s.p. 100 g 

The pH is adjusted to 7 Jl, 

50 When applied to dyed hair, this shampoo ensures that the wet hair is easy to 50 
comb out and rendera the dry hair full of life and bulky. 
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• EXAMPLE 4k 

I A shampoo having the following composition is prepared: 

R— CHOH-<:Ha— CMCH,— CHOH— CHar-O— )„— H 

' .1 

RsCg to,C,2 alkyi; n^mean statistical value of 3.5 

5 Diethanolaiinide of copra fatty acids 
Compound of Example lib 



23 



.10 g 



0.1^ of 
active 
material 



10 



20 



is 



H© - (CH2)2-H®- (CH^)^ 

I 

OB. 



I 



I 



CO, 



a" 



cr 



"Water, q.s.p. 



02^ of 
active 
material 

100 g 



The spontaneous pH of 8.6 is brought back to a pH of 6 with lactic acid. 

This shampoo is in the form of a clear liouid and is applied to natural hair. The 
wet hair is easy to comb out. When dry, the nair is well-cared for, manageable and 
glos$y. ' . 

EXAMPLE 41 

A shampoo having the following composition is prepared: 

R--CH0H--CHf-O--<CHj--CH0H--CH,--0--)„— H 

Rs Q to 12 alkyl; n^mean statistical value of 13.5 

Triethanolamine alkyl(C„ — Ci4)-sulphate 
Diethanolamide of copra fatty acids 
Compound of Example lb > 



10 g 



2 8 

0.1 5 of. 
active 
material 



CH, 

I ' 

I 



\ 
I 



CH, 



Water, q.s,p. 



0.1 ^ of 
active 
material 

100 g 



The initial pH of 7.9 is brought back to a pH of 6 with lactic acid. 

This shampoo it in the form of a slightly opalescent liquid and is wl^^ to. dyed 
hair. The wet hair is easy to comb out and soft. The dried hair is lull of life and 
bulky. 
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EXAMPLE 4m 
A shampoo having the following composition is prepared: 

Alcohol (C«— C,4) which is oxycthylcncatcd with 10 mols of 
ethylene oxide and is carboxymcthylatcd, sold 
under the tra:demark "Akypo RLM 100" by 
Messrs. Chem Y 

Polyoxycthyleneated lauryl alcohol containing 12 mols of 
ethylene oxide 

Lauryl diethanolamide 

Compound of Example Illb 



24 



CI 



CI 



3g 
3 g 

0.6 g of 
active 
material 



0.3 g of 
active 
material 
100 g 



Water, q.s.p. 

The initial pH of 4.5 is brought back to a pH of 7.2 with tricthanolaminc. 
This shampoo » m the form of a clear liquid and is applied to dyed hair, the 
wet hair is easy to comb out. When dry, the hair is well-cared for and glossy. 

EXAMPLE 4n 
A shampoo having the following composition is prepared: 

R-CHOH-GH,— CMCHj--CHOft— CH,-<)^)„-^ . 10 g 

R^Cb to C„ alkyi; n=mean statistical value of 3.5. 

Diethanolamide of copra fatty acids 
Compound of Exampfe lb 



0.1 1 of 
active 
material 



I 



-(CH 



CH, 



Br 



Br 



0.3 g 
100 g 



Water, q.s.p. 

The spontaneous pH is 7. 

This snampoo is in the form of a clear liquid and is applied to natural permed 
hair. The wet hair is easy to comb out and soft. When dry, the hair is full of life, 
bulky and easy to manage. 

EXAMPLE 4o 
A shampoo having the following composition is prepared: 

Tricthanolaminc C,^ — C,4-alkyl-sulphate 
Lauryl diethanolamide 
Hydroxypropylmethylccllulosc 
Compound of Example Vb 
Perfume 
Colorants 
Water, q.s.p. 



10 g 

0.1 g 
0.8 g 
O.l g 
0.01 g 
100 g 



10 



15 



20 



25 



30 



35 



40 



The pH is adjusted to 8 with triethanolamine. 
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This clear liquid shampoo makes the wet hair easier to comb out. It ensures 
good manageability and dried hair which is well-cared for. 

EXAMPLE 4p 

A shampoo haying the following composition is prepared: 

Triethanolamine aikyl(C.2--Ci4)-suIphatc 15 g 

Hydroxypropylmethylccllulose 0.2 g 

Lauryl diethanolamide 3 g 

Compound of Example IXb ^ S 

Perfume 0.2 g 

Colorants ' O.Ol g 

Water, q.s.p. 100 g 

The spontaneous pH is 7.7. 

EXAMPLE 4q 

A shampoo having the following composition is prepared: 

Triethanolamine aIkyl(C„— Cw^sulphatc 
Hydroxypropylmethyl cellulose 
Compound of Example Xb , 
Perfume 
Colorants 
Water, q.s.p. 

The spontaneous pH is 7.7. 

EXAMPLE 5a 
Deep care cream after shampooing. 

Cctyl alcohol 

Oxyethyleneated cetyl alcohol containing 10 mols of 
ethylene oxide, sold under the trademark **Brij 50" 
(Atlas) 



55 



CH, 



I 

W© — : {CH2)j . 

I 

CH^ 

010 

Compound of Example Vllb 



I 

CH,' 



(CH.) 



CI 



0 



Acid phosphoric ester of oxyethyleneated oleyl alcohol, sold 
under the trademark ""Divalin SC5" by Messrs. 
Zschlmmer and Schwarz 

Water, q.s.p. 

EXAMPLE 5b 
Deep care cream after shampooing. 

Cetyl alcohol 

Oxyethyleneated cetyl alcohol containing 10 mols of 
ethylene oxide, sold under the trademark "Brij 56" 
by Nfessrs. Atlas 

Compound of Example IVb 

Acid phosphoric ester of oxyethyleneated oleyl alcohol, sold 
under the trademark "Divalin SO" by Messrs. 
Zschlmmer and Schwarz 

Water, q.s.p. 



lOg . 
0.3 g . 

1 g ' 
0.1 g 
0.015 g 
100 g 



20 g 
12 g 



1.5 § of 
active 
material 

0.5 ^ of 
active 
material 



22g 



lOg ^ 
0.5 9 of 
active 
material 



1.2 g 
100 g 
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20 
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The care cream of Example 5a of Example 5b is apj^cd to clean, damp hair, 
which has been dried without neat, in an amount (60 to 80 g) which is sufficient to 
thoroughly impregnate and cover the head of hair. It is allowed to remain for 30 to 
40 minutes ana rinsed out. The wet hair is very soft and easy to comb out. It is set in 
waves and dried under a drier. The dried hair can be combed out easily and has a 
sflky feel; it is glossy, full of life and has body and tulk. 



26 



, ^ EXAMPLE 5c 

Deep care cream before shampooing 

Stearic a!cid 

oxyethyleneated cetyl/stcaiyl alcohol containing 10 mols of 

ethylene oxide 
Mphoethanolamine 
Glycerol 



f 



010 

Compound of Example Vlllb 

Perfumes and colorants 
Water, q.s.p. 

The pH is adjusted to 7. 



01 



0 



12 g 

4g 

}^ 
4g 



10 



1.2 ^ of 
active 
material 

0.5 I of 
active 
material 

100 g 



15 



20 



25 



30 



35 



EXAMPLE 5d 
Deep care cream before shampooing. 

Stearic acid 

Oxyethyleneated cet;fl/stearyl alcohol containing 10 mols of 

ethylene oxide 
Monoethanolamine 
Glycerol . ^ 

Compound of Example Illb 

Perfumes and colorants 
Water, q.8.p. 

The pH is adjusted to 7. 

The care cream of Example 5c or 5d is applied at the rate of 60 grams to dirty, 
damp hair. The head of hair is thoroughly impregnated by massaging. The cream is 
allowed to remain for 30 minutes. Shampooing is carried out. The wet hair is very 
soft and easy to comb out. After wavesctting and drying, the hair has a particularly 
soft feel. It is glossy, full of life and has body. This effect remains after several 
shampoo treatments. 



12 g 
6g 

0.8 g of 
active . 
material 

100 g 



25 



30 



35 
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EXAMPLE 6a 

» Structuring lotion applied without rinsing 

. The following composition is prepared: 

I Dimethylolethylenethiourea of the formula: ' 

CH^OH 0.5 g 

Quaternary polyvinylpyrrolidone copolymer having a 
molecular weiiht of about 1,000,000, marketed 
under the trademark "G^fquat 755" by Messrs. 
General Aniline 0,5 g 

10 Compound of Example lb 0.4 g of 10 

active 
material 

Polyvinylpyrrolidonc/vinyl acetate copolymer (70:30) 0.8 g 

Phosphoric acid, q.s.p. pH 3 
15 Water. q.s.p. . . 100 cc 15 

This lotion is applied to hair which \^as been washed and dried without heat 
after shampooing ancf before wavesetting. It is found that, in the wet state, the hair 
can be combed out easily and that it has a silky feel. After wavesetting and drying, 
the hair is glossy and full of life. 



20 



26 EXAMPLE 6b 

This example is similar to Example 6a, with the difference that the compound 
of Example lb is replaced by an equal amount of the compound of Example IVb. 

EXAMPLE 7a 

' Non-rinsed lotion suitable for use before permanent waving. 

25 Trimethylcetylammonium bromide O.I g 25 

Compound of Example IVb 1.5 g » 

Perfume . 0.1 g 

Colorants 0.1 g 
Citric acid, q.s.p. pH 5 

30 Water, q.s.p. 100 g 30 

When applied to hair which has been washed, this non-rinsed product makes 
the hair easier to comb out and makes it possible for permanent waving to be 
carried out easily. It protects the hair, and the curl is held for a long time. 

EXAMPLE 7b 

35 Non-rinsed lotion suitable for use before permanent waving. 35 

Trimethylcetylammonium bromide 0.15 g 

Compound of Example Vllb 2.2 g 

Perfume 0.2 g 

Colorants 0.01 g 
40 Citric acid, q.s.p. pH 4 40 

Water, q.s.p. 100 g 

When applied to hair which has been washed, this non-rinsed product makes 
the hair easier to comb out and makes it possible for permanent waving to be 
carried out easily; It protects the hair, and the curi is held for a longer time. 
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Permanent waving. 



EXAMPLE 8a 



10 



15 



20 



25 
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Reducing liquid: 
Thioglycolic acid < . 
Thioiactic acid 

22^ B 6 strength ammonia solution 

Triethanolamine 

Compound of Example VIb 

Perfume 

Golorants 

Water, g.s.p. 

Fixing liquid: 

Potassium bromatc 

Cetylp^^ridinium chloride 

Tartaric acid, q.s.p. pH 6.5. 

Perfume 

Colorants 

Water, q.s.p. 



4g 
3.5 g 

1.4 g 
0.2 g 
0.05 g 
100 g 

9.5 g 

0.1 g 
0.05 g 
100 g 



55 



The reducing liquid is aj>plied very easily to sensitised hair and penetrates 
deeply into the hair. After rinsmg and application of the fixing liquid, a very strong 

and very uniform curi is observed. The hair is in a very attractive cosmetic 
condition. After drying, the hair is very soft and particularly glossy. The hairstyle is 
held particularly well. 

EXAMPLE 8b 

Reducing liquid* 

Thioglycolic acid 3.5 g 

TTiiolactic acid 2 g 

22® B6 strength ammonia solution 3.5 g 

Triethanolamine 4 g 

Compound of Example Vlllb 2 g 

Perfume 0.2 g 

Colorants 0.01 g 

Water, ^.s.p. 100 g 
Fning liquid: 

Potassium bromate ^ f 

Cetylp^dinium chloride 0.8 g 

Tartaric acid, q.s.p. pH 6.5 . 

Perfume 0.2 g ' 

Colorants 0.05 g 

Water, q.s.p. 100 g 

The reducing liquid is applied very easily to sensitised hair and penetrates 
deeply into the hair. After rinsing and application of the fixing liquid, a very strong 
and very uniform curl is observed. The hair is in a very attractive cosmetic 
condition. After drying, the hair is very soft and particularly glossy, the hairstyle is 
held partciularly well. 

In our Application No. 8 147/78 (Serial No. 1 ,604,471) we described and claim a 
process for conditioning the hair which comprises applying thereto a composition 
which comprises at least one crosslinked polyamine-amide and at least one 
cationic polymer having a molecular weight of at least 1 500 comprising repeat units 
of the formula: 

X© R, Rj X® 
© I I © 

N— A— N B 

I I 
R, R* 

in which each of R3 and R4, which are identical or different, represents an alkyl 
radical having 1 to 3 carbon atoms, each of R, and R,. which are identical or 
different, represents an alkyl radical having 1 to 3 carbon atoms, or a hydroxyalkyl 
radical having 1 to 3 carbon atoms, and, if R2==R4=CHa and Rt=R3, R, and R, can 
also represent an alkyl group having 4 to 8 carbon atoms, and, if K2»R4«R|«=CH, 
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R, can also represent a benzyl group, a cyclohcxyl group,' or an alkyl group having 
4 to 12 carbon atoms, and each of A and B. which arc idcnUcal or difrerent, 
represents a linear or branched alkylene radical having 2 to 20 carbon atoms in ihc 
chain, or a -(CH,),-2MCH,)„-. --CH,--C,H,-<:H— or ^"-CH,- 
CH(OH>—CH2— 'radical, n being 2 or 3. and Z representing cither the — O— 
group or the — NH— CO— NH— group, and X represents an anion, . 
No claim is made herein to this process. 

Also in our Application No. 8148/78 (Serial No. L604,472) we describe and 
claim a process for treating the hair which comprises applying thereto a 
composition which comprises at least one water-soluble polyamino-amide 
derivative which is the condensation product of a polyalkylene-polyamine with a 
polycarboxylic acid, said product having been reacted with a bxfunctional 
alkylating agent of the formula: • •> 



A - CHj 



+ 



CH^-A Q- ^ 



in which x is 0 or an integer from 1 to 7, A denotes a 



-CH-CH^ or -CH-CH. 
0 . OH R3 

group in which R, denotes halogen, R, and R, denote, independently of one 
andtner, an alkvl or hydroxy alkyl ^roup containmg 1 to 4 carbon atoms, and B 
represents an alkylene group containing 2 to 6 carbon atoms, a 

— CHj— CH— CHa— 

OH 

group, or a group of formula: 

— (CHj),— NH— CO— NH— (CHa),-- 

in which y is an integer from I to 4 and Q denotes halogen, sulphate or 
methosulphate, and at least one water soluble high molecular weight (as 
hereinbefore defined) quaternary ammonium homopolymer 
of copolymer containing chain recurring units of the' formula: 




in which R" denotes a hydrogen atom or a methyl group, and R and R' denote, 
independently of one another, an alkyl group havmg from I to 22 carbon atoms, a 
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hydroxyalkyi group, or a lower amidoalkyl group, or R and R' together with the 
nitrogen atom to which they are bonded, denote a heterocyclic group, said units 
being associated with a cosmetically acceptable anion. 
No claim is made herein to this process either. 

' Subject to these disclaimers: — 
WHAT WE CLAIM IS:— 

1. A process for conditioning human hair which comprises applying thereto a 
composition comprising, in a compatible vehicle, a polyamino-polyamide polymer 
prepared by crosslinking a polyamino-polyamide obtained by the polycondensation 
of one or more acid compounds, selected from: , 
(i) an organic dicarboxylic acid, (ii) an ethyl9nically unsaturated aliphatic mono- or 
di-carboxylic acid, (iii) an ester of an acid as defined under (i) or (iv) a mixture 
of two or more compounds defined under (i), (ii) or (iii) or (v) the product of 
reaction of a bispriraary amine or a bis-sccondary diamine with (i), (ii), (iii) or (iv), 
with one or more polyamincs selected from a bis-primary, mono- or di-secondary 
polyalkylenc-polyamine up to 50 mol % of this polyaminc optionally being replaced 
by a bis-primary amine or bis-secondary diamine wHh the proviso that the 
maximum percentage is 20 mol % when the amine is hexamethylene diamine, the 
crosslinking agent being: 

(I) a simple bifunctional compound which is either (1) a bis-halogenohydrin 
resulting from the reaction of an epihalogenohydrin with a primary amine, a bis 
secondary diamine, a bis-phenol or a bis-mercaptan, (i) a bis-azetidinium 
compound, (3) a bis-halogenoacyldiamine, or (4) a compound represented by the 
general formula: 



30 



f 3 PS 
in which X denotes CI or Br, Z denotes 



^CH 



X is 1 to 3, m is 0 or 1, and n is 0 or 1, such that m and n cannot simultaneously be I 
and when m is 1, x is I ; and A, denotes cither a divalent saturated C,, C3, C4 or Ce 
hydrocarbon radical or a 2-hydroxypropylene radical; 

(II) an oligomer obtained by reactmg a compound (a), which is a compound as 
defined under (1), (2), (3) or (4) above, or (5) an epihalogenohydrin, (6) a bis- 
epoxide or (7) a bis-unsaturated compound, with a compound (b) which is a 
primary amine, a bis-secondary diamine, a bis-mercaptan or a bis-phenol, the 
molar ratio of (b):(a) being from 0.1:1 to 0.9:1; 

(II bis) an oligomer obtained by reacting a compound (a,)> which is a compound as 
defmed under (1), (3), (4) or (6) above, with a bis-tertiary diamine (b,), the molar 
ratio of (bi):(a,) being from 0.1:1 to 0.9:1, and 

(III) the product resulting from the quatemisation of a compound (a,), which is 
either (10* a bis-halci^enohjrdrin resulting from the reaction of an 
epihalogenohydrin with piperazine, a bis-phenol or a bis-mercaptan, (2) a bis- 
azetidinium compound, (3) a bis-halogenoacyldiamine, (4) a bis-(alkyl halide) of 
formula (F,), (6) a bis-epoxide, (7) a bis-unsaturated compound, (8) an oligomer (II) 
obtained by reacting a compound (ag), which is a compound as defmed under (1), 
(2), (3), (4), (6) or (7) above, with a compound (b,) which is a primary amine, a bis- 
secondary diamine, a bis-mercaptan or a bis-phenol, the molar ratio of ^b3):(a3) 
being from 0.1:1 to 0.9:1, (9) an olijgomer obtained by reacting an 
epihalogenohydrin (compound b^) with a bifunctional compound (bj which is 
pxpcTBzme, a bis-mercaptan, a bis-phenol or a piperazine bis-epoxide, the molar 
rmp of compound (b4):epihalogenohydrin bein^ from 0.1:1 to 0.9:1, and (10) an 

1 by 



ir obtained bv reacting a compound (as), which is either (!') a bis- 
ihydrin resulting from the reaction of an epihalogenohydrin with 
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35 (1) X-CHj-CH-CH^ 



in which N' is 1 to 4. 



10 



pipcrazinc, a bis-phcnol or a bis-mcrcaptan, (2) a bis-ha!ogenoacyldiaminc, (3) a 
bis-(alkyl halidc) of formula (F,), or (4) a bis-epoxidc, with a bis-tertiary diamine 
(be), said compound (aj) containing tertiary amine groups which can be alkylated 
with an alkylating agent (c) which methyl or ethyl chloride, broniidc, iodide, 
5 sulphate, mesylate or tosylatc, benzyl chloride or bromide, ethylene oxide, 
propylene oxiae and gly cidyl, the molar ratio {bB):(as) being from 0. 1 : 1 to 0.9: 1 , said 
polyamino-polyamidc possessing the following characteristics: 
(1) it is completely soluble in water to a concentration of 10% without gel 
formation; 

le (2) the viscosity of a 10% aqueous solution of. the polymer at 25*C is at least 3 
centipoises; and 

(3) it does not possess any reactive grouo and, in, particular, it docs not have any^ 
alley lating groups and is chemically stable. 

2. A process according to claim 1 in which the acid compound is chosen from 

15 adipic acid, tercphthalic acid, or an ester therof, or the product resulting from the 15 
addition of cthylcncdiaminc to acrylic, methacrylic or itaconic acids or an. ester 
thereof. 

3. A process according to claims I or 2, in which the polyalkjrlcncpolyaminc is 
diethylcnctriamine, dipropylcnctriamine or triethylene tetramme, or a . mixture 

20 thereof with ethylenedianunc, hexamethylenediamine or piperazine. 20 

4. A process according to any one of claims 1 to 3, in which the polyammo- > 
polyamide is obtained by condensing adipic acid with diethylcnetriaminc. 

5. A process according to any one of claims 1 to 4, in which the polyamino- 
polyamidc has been crosslinked to the extent of 0.025 to 0.35 mol of crosslinking 

25 agent per amine group of the polyamino-polyamidc. 25 

6. A process according to claim 5 in which the polymer has been crosslinked to 
the extent of 0.025 to 0.2 mol of crosslinking agent per amine group of the 
polyamino-polyamidc. ,. , . 

7. A process according to claim 5 in which the polymer has been crosshnked to 

3Q the extent of 0.25 to 0.1 mol of crosslinking agent per amine group of the 30 
polyaminopolyamidc. 

8. A process according to any one of claims 1 to 7 in which the crosshnkmg 
agent is: 



a bis-halogcnohydrin of the formulae: 

- CH^-CH-CHjH X 35 



(2) X-CH^-CHOH-CH^-l^ ^N-CH^-CHOH-CH^-N^ ^N-CHj-CHDH-CH^ X . 

(3) X-^Hi-CHOH— CH,~N--(CHJ„,^N--CH,— CHOH--CHaX 

CH, CH, 

in which n'' is 2 to 6, 

40 (4) X— CH,--CHOH— CH,— N-CHa— CHOH— CHpC 40 

I 

R 

in which R=C„H2„+, and n=l to 18, or R=^CHj— CHa— OLH and m=l or 2, 

(5) XCHj--CHdH--CH,--0--ICH,--CH,-^]pCH,--CHOH--CH,X 
in which p is 0 to 25, 
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{$) X CHj-CHOH-CH^-O-^^^^— C— O-CHj-CHOH-CH^ X and 

~ L3 ~ ; 

(7) X--CH2-^H0H--CH,-^CHJ^— S--CHj-^HOH---CH,X 

' m which q is 2 to 6, and X denotes CI or Br,; 
a bis-azetidinium compound^ of the formula: 

(8) ;BD ^ - - CHOH - - 1^ ®^ 

a** CI" 

a bis-halogenoacyldiamine of the formula: 

(9) X-<CHa)„„.-CON— A— NCO-(CHj)„„^ 

R, R. 

itt which X=CI or Br. A=— CH,— CH^— . — CH^-CHi— CH,— or 




IQ n"'=l to 10, and R«»R2»H, or R, and R| together denote the ethylene radical; with ] 0 
' the proviso that when A denotes — CHi--tHi— CHj — or 



Ri and Rj must denote hydrogen or a compound of formula (F,). 

9. A process according to any one of claims 1 tp 8 in which compound (b) is a 
15 ' primary amine, a bis-secondary diamine or a bis-mercaptan. 15 
( 10. A process according to any one of claims I to 8 in which compound (b) is 
piperazine or ethane- 1,2-dithiol. 

1 1. A process according to any one of claims 1 to 8 in which compound (a) is a 
compound (1), (2) bis-azetidinium, (3), (4), (5), or (6) and compound (b) is a bis- 

20 phenol. 20 

12. A process according to claim 1 1 in which compound (b) is bis-phenol A or 
2,2-(4.4'-dihydroxydiphenyI)-propane. 

13. A process according to any one of claims 1 to 7 in which compound (b,) is a 
bis-tertiary diamine. 

25 14. A process according to claim 13 in which the compound (b^) is N,N,N',N'- 25 

tetramethyl-cthylene-, -propylene-, -butylcne- or -hexamethylene-diamine. 

15. A process according to any one of claims 1 to 14 in which the alkylating 
agent (c) is dimethyl sulphate. 

] 6. A process according to any one of claims I to 1 1 in which the modified bis- [ 
30 azetidinium compound is derived from a bis-halogenohydrin in which the * 30 
halogenohydrin units are bonded to the remainder of the molecule by tertiary 
nitrogen groups, and contains either two azetidinium groups or one azetidinium 
group and one halogenohydrin group. 

17. A process according to any one of claims 1 to 7 in which the crosslinking 
35 agent is a compound of the formula: 35 

©/— \, 

(1) 




• ■ 1.604;473 

• CH, CH- 

I /-si ^ 

(2) CHj - CH - Ca^ - N S - 



^0/ 



CH - CH, 



0^0 



CH^SO^0 



V 



(3) 



CjO-CH==CH2 
(4) bl CH^ CH OH - CH2 



5 (6) 



:-f"0- 



CHj - CB OS - CHj-+^ <a 



CH, 



(5) Cl CH^-CHOH-CH^ N 'V-CH^-CHOH-CH^ Cl 



CH^SO^O 



BO— <^^N^^ \ - CHj -CHOH -CH^ - OH 



Cl' 



Cl' 
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(8) Cl CHj - CH OH -CH^ 



. or 



CH^ ^ CH OH 



CH^-CH OH 



CHj-j— Cl 
-•3 



CH^-^ Cl 



(9) Cl CH2 - CH OH - CHg-^ ^^^ H 

(10) Br {CH2}^Q-C0 - M^^N - CO - (CH2)jlo - Br 



18. Aj)rocess according to any one of claims 1 to 17 in which the polymer is 
one specifically identified herein. 

19. A process according to any one of claims 1 to 18 in which the composition 
is in the form of a shampoo and contains a non-ionic« anionic, cationic, amphoteric 
or Zwitter-ionic surface-active agent. 

20. A process according to any one of claims 1 to 18 in which the composition 
contains a hair restructuring agent. 



IS 



20 



% 
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21. A process according to any one of claims 1 to 20 in which the composition 
has a pH of 2 to 11. 

22. A process according to claim 21 in which the composition has a pH of 3 to 

8. 



contains 0.1 to 5% by weight of the crosslinkc^ polymer based on the total weight 
of the composition. . 

24. a process according to any one of claims I to 23 in which the composition 
contains a water-soluble electrolyte. 

25. A process according to claim 24 in which th^ electrolyte is a sodium, ' 10 
potassium, ammonium or calcium chloride or acetate. 

26. A process according to claim 24 or 25 in which the electrolyte is present in ^ 
an amount from O.Ol to 5% by weight based on the total weight of the composition. 

27. a process according to any one of claims 1 to 26 in which the composition 
contains a cosmetic polymer. 15 

28. A process according to any one of claims 1 to 27 in which the composition 
contains at least one of a i>emime, colorant, sequestering agent, thickener, anionic, 
cationic, amphoteric, Zwitter-ionic or non-ionic surface-active agent, synergistic 
agent, foam stabiliser or softening agent. 

29. a process according to any one of claims I to 28 in which the composition is 20 
in the form of an aqueous or aqueous-alcoholic solution, a cream, a gel, a 
dispersion, an emulsion or an aerosol. 

30. A process according to claim 1 substantially as described in any one of 
Examples la to 8b. 
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